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losa, Eriophorum Virginicum, Fimbristylis spadicea, Rhyn¬ 
es ospora inexpansa, R. alba, R. oligantlia, R. microcarpa, 
p 1 . ’, * gfacilenta, R. Torreyana and R. glomerata. 
Tv ’ coinKU ‘ a ^ a i- s lather scarce, but increases southward, 
iciiomena leucocephala, D. latitolia, Scleria triglomerata, 

? htf an t la ’ ^‘i°ttii> S. gracilis and S. laxa abound. Of 
cauccs tie most common are C. flavescens, C. vulpinoidea 

<inc upu ina. This genus is by no means so well repre¬ 
sented as one would expect. 

y i^ Ofthese lonely swamps is, like the swamps 
lemse v es, rather monotonous. The collector will often get 
as comp ete a set ot species in a single day as he can secure 
y a \\ 10 e week s labor, even though lie force his wav, as 

the writer did, J . •* 

“ Through tangled juniper, beds of reeds. 

1 nrough many a ten where the serpent feeds, 

- " j.-/ . ■'' ' * And man never trod before.” 

•inT^K le aie VQ rl ^ W .^ asses to be met with in the swamps, 

«*3Ei-* T V* • ,U e ,nterest - Panicum Crus-Galli, Agros- 

feelabo«h^ a ^ 1C a?» d ch ° t0nl Um anc ^ P as P a ^ um Floridanum 


he slu ubs and tiees which sometimes 


cover the high 


Mao-noli-i t r' 3,d ii nia ^ ,as j an thus, Stuartia Virginica. 
Quercns <U1 c a ’ vV a racem idora, Oxydendron arboreum. 
thvoides i2 U ^ ^ ^. astanea * Alnus serrulata, Cupressus 

Vjrgioiana, Acer robrum, and one or two 

species ot willow. . 3 


^ W Anlunmal changes in !\laplc Leaves. 

W * K ‘ MARTIN AND S . B. THOMAS. 

from investilrot’' e x ' oll ^j rec ord in this paper were obtaint 
Wabash Col?- 1- 1 ™* H^ n ^ ucte ^ in the botanical laboratory 

the " \:z k rr h r the time - 

changes in fL ' The ob l e ct was ch eflv to note tl 

proadted and t n C ! ^" tents as the death of 'the leaf . 

color. ’ d al,ze ’ so far as possible, the changes 

figured ^consisting' of'tS^’rdilar 6 " ™^ ple ' e , a( .' s sll0 " h n 

8nd W0W > • -g'* -11 tad^.&kv^if rati 
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elongated palisade cells, and usually about three layers of 
spongy parenchyma, more closely packed than usual. The 
chlorophyll bodies are small and thickly and evenly distrib¬ 
uted throughout the mesophyll cells. 

The first indication of the approach of autumnal changes 
is the withdrawal of the contents of the mesophyll cells. This 
goes on gradually, but the cells are seldom emptied. The 
amount of protoplasmic cell contents lost to a plant by the 
fall ot its leaves must be very considerable. The whole mass 
of the chlorophyll bodies in any cell is much reduced by this 
process ot withdrawal (see figures 2 and 3). At the same 
lime the protoplasm of the cell seems to dispose of much of 
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Fiq. 1. 


Fig. 2. 


its substance in the manufacture ot cellulose, chiefly in the 
palisade cells, in which it is deposited upon the cell walls in 
successive layers, either uniformly or in restricted patches, or 
is used occasionally in building a transverse partition across a 
palisade cell ( ti<f. 4). In every case the lines of stratification 

u , »/• vi W , , -.,. - . . , • if 1_ ....... 


are beautifully marked. That this deposit is cellulose was 
determined bv the ordinary tests tor that substance. During 
these changes the chlorophyll bodies are seen both to disin¬ 
tegrate and to blend together in larger masses. In the case 
of the red leaf these larger masses often become invested by 
a pellicle which appears to be cellulose. 

the leaf which has become brown (fig. 2), a greatei 
amount ot cell contents remain than in the red, the chlorophyll 
bodies do not mass together so much, and the cell sap is a 
®ttv brown. 

in the red leaf (fig. 3) the cell contents are even more 
reduced, some cells being almost empty, the remaining con¬ 
tents are mostly' collected in masses ot considerable size and 
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often sunounded by the pellicle relerred to, and the cell sap 
is coloied by the characteristic red coloring matter, ervthro- 

vvt — ivTijr , r 

In the yellow leaf the cell contents are much like those ot' 
tie led leat, but the cell sap is colorless and the chlorophyll 
masses are stained yellow by xanthophvll. 

hat has been said ot red and yellow and brown leaves 

a pphcable as well to groups ot cells in the case of mottled 
leaves. 

The existence of erythrophyll and xanthophyllfl^^^^| 


positions, the former in the cell 


in these 
sap, the latter in the solid 

But 


cell contents, is ot course well known in a general way. _ 

we wish to add an additional tact or two in the explanation 

° ^ese phenomena. Chlorophyll, manufactured constantly 
un ei t e influence ot light, is as constantly undergoing 

decomposition bv th< metaboli i 
of the cell. Under ordinary condi¬ 
tions the manufacture of chloro- 



phyll 


is suflicient to cover up its 


Pro. 


s. 


[decomposition and the leaf retains 
its green color. Under certain 
changed conditions, however, such 
as intense light or diminished vital¬ 
ity. the decomposition of chloro¬ 
phyll exceeds its manufacture, and 

xanthophvll (probablv one ot the 
products ot its decomposition 1 ) ap- 


nop rQ T-. .1 . I i Lo UCLUIIlUUolLIUll ) 

time" but nil ^ uolcs ’ xa nthophvll is being formed all the 

time, but only becomes aonarpnt tuJ* .... 


chlorophyll is checked. 


apparent when the manufacture ot 

•rives us tb^ , • T colK lition of intense sunlight 

vitality must summer yellowness, while to lowered 

facture in the autumn ^Tl ' taillire . of chlorophyll manu- 
1 “ ■ ■ This lower vitality is brought about 


by diminution of hVlu lr, U1UU S IU 

bly causes in the nhnt’its lf ‘‘"n 0 ' tem P erature » and P r ? ba_ 

... 

stained green bydliwo^iylK * ' '■'‘ I ° W ' which were bef ° re 

way, as erythroDhvll °' 1 ' S a bout in a very different 

y, as_e 0 throphy II ,s manufactured in the leaf and stains 


Xanthopl 


1 Vines’ Physiology of PlantU^i: 
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the cell sap, leaving the chlorophyll masses untouched. This 
red coloring matter can not be discovered in any of the crude 

into the plant, or in any other part than 


materials brought 

c? 


the leaves, except sometimes in the phloem regions of the 


petioles. When 


falls and the cell sap evaporates. 


■ M f 

and the chlorophyll bodies die, the erythrophyll lays hold of 
the cell wall and solid contents and stains them. In this way 


As erythrophyll is 


solu- 


dried leaves retain their red color 
ble in water, however, contact ’ 
with moisture will soon cause the 
most ot it to disappear. In the 
case ot many cells containing 
erythrophyll we found the chlo- 
rophyll masses retaining their 
green color. In fact, the green 
was so slow in disappearing that 
it was only in the most advanced 
stages that it had given place to 
the yellow of xanthophyll. In 
some cases, where chlorophyll 
masses were in contact with ex¬ 
ternal cell walls, they had be¬ 
come yellow, while in the same 
cell those masses completely sur¬ 
rounded with erythrophvll re¬ 
mained green. The explanation 
(, t this seems to lie in the fact 
that in the red rays the decom¬ 
position ot chlorophyll goes on 
less actively than in the ruvs of 
low retrangibilitv.' The erythrophyll thus acts as a check 
upon the decomposition of chlorophyll, and so on the appear¬ 
ance ot xanthophyll. It thus seems that all the leaves would 
become yellow but for the presence ot erythrophyll. The 
brown coloration seems to be a modification ot the red, the 
eiythrophyll color of the cell sap being replaced by a dirty 
In own. Whether this is a resultant from the action ot erythro¬ 
phyll upon certain cell contents, or an entirely different color- 
] ng matter, was not ascertained. 



Flu. 4. 



ines’ Physiol* gy of Plants, p. *266. 
























































